TEXT Sl for:
A Surprising Prevention Success?:
Why Did the HIV Epidemic Decline in Zimbabwe

Evidence and Rationale for Designationsin Tables 1 and 2:

Table 1:

Age at first sex — postponement

Popul ation level-effectiveness. Low. At the individual level, abstinence or pastgment of
age at first sex is associated with reductionsIM idfection in youth [Supplemental Text
ref. #S1, S2]. However, modeling and empiricatl&s indicate that lifetime risk of
infection and population-level transmission are swdistantially reduced by later sexual
debut [S3-S5].

Extent of change: Low. No change in reported age at first sex betwZimbabwe
Demographic and Health Surveys (ZDHS) in 1999 &0@b% (Figure 1B in the main text).
Modest delay in age at first sex among men in iMiahicaland study [Main Text ref. #T16].

Consistency of timing of change: Consistent. Change in Manicaland recorded betwaten
1990s and early 2000s [T16].

Major contribution: Unlikely.

Multiple sexual partnerships — reduction

Popul ation level-effectiveness. High. Primary determinant of individuals’ risk BV
infection and of the rate at which infections spré@&ough populations, including the
importance of concurrent partnerships [S6-S10].ug&dns in multiple partnerships have
been associated with declines in HIV prevalencetlier settings [T2,T6-T8,T21,S10].

Extent of change: High. Substantial reductions in all indicatorshadltiple partnerships in
ZDHS and Manicaland surveys (see Figure 1A in rnext) and other sources [T5,T18].
Frequently cited in qualitative research (key infant interviews and focus-group
discussions) [T15].

Consistency of timing of change: Consistent. Change in ZHDS and Manicaland sureeys
gualitative research reported between late 199@«ary-to-mid 2000s.

Major contribution: Likely.



Condom use — increase (in casual partnerships)

Population level-effectiveness. High (for consistent use). Reviews of empiricalad
[T12,S11,S12] and modeling studies [S13] indichtd tonsistent condom use results in
significant reduction in HIV transmission.

Extent of change: Moderate. Condom use at last casual sex wasimi§i®99 but did not
increase further by 2005/6 (Figure 1B in main teRglatively high levels of condom use
were already recorded in the 1994 ZDHS (59% for atdast non-marital sexual encounter).
The consistency with which condoms are used dicease modestly in the Manicaland study
between 1998-2000 and 2001-2003 [T16]. Increasemadom use was occasionally cited in
focus-group discussions [T15].

Consistency of timing of change: Earlier. Reported condom use increased mostlsapéfore
1998, the approximate start of the period of largeduction in risk (T14).

Major contribution: Plausible. Condom use may have contributed td¢divedecline
through: (i), curbing transmission in the mid 199&gen without an immediate effect on
prevalence) so that later behavioral changes mes had a greater impact [T20]; or, (ii)
possible increase in consistency of condom use B#@8 [T16].

Transmission probability - reduction

This includes factors that can modify the probapthat HIV is transmitted at each sexual
contact (i.e., the prevalence of other sexuallggmaitted infections [STIs], use of HIV
medications, and male circumcision) or proceduresnsure blood safety (i.e. screening for
HIV in blood transfusions, and precautions to prév@ntaminated medical injections).

Population level-effectiveness: High. Transmissibility of HIV is a key determirtaof the
extent of infectious spread [T22,S7,S8] and mosheffactors listed above can substantially
modify the probability of HIV transmission. [S14]19

Extent of change: Low. Reductions in the prevalence of Chancroid atimer STIs did occur
in the early 1990s [T5,T15], but there is conflictievidence about whether this would
translate into a substantial reduction in the derabability of HIV transmission
[T2,T24,S17-19]. The prevalence of male circumeis®unlikely to have changed
substantially in Zimbabwe (circumcision prevalemaes only ~10% in the 2005/6 ZDHS).
The availability of antiretroviral therapy was vdoyv in Zimbabwe before 2005 [T15,S20].
Improvements in blood safety would only directlgdeto reduced risk of infection among
blood transfusion recipients, meaning that the ichpaross the greater population would
also have been small, and this mainly occurred batke 1980s [T15]. Contaminated
medical injections could have had greater potefdiah substantial impact [S21] and
currently account for only a small number of infens [S22] but, again, intensified
preventative precautions were already institutezk i@ the mid-1980s [T15].

Consistency of timing of change: Early. Screening of blood donations and measiares
prevent contaminated medical injections commeneetdd mid-1980s.

Major contribution: Unlikely.



Table 2

Mortality Trends

AIDS deaths became much more noticeable

Causal pathway: Close relatives, friends and babies dying, legtincommon experience of
suffering and attending funerals, and consequengseat fear of becoming infected [S23].

Popul ation-level effectiveness. Frequently cited in interviews and focus-grougcdssions as
a major factor in prompting changes in behaviorg[T5ome quantitative evidence for an
impact on HIV incidence amongst closely affectetdivituals in Zimbabwe was found in
one rural study [S24]. Associations between exppsuAIDS deaths and behavior change
have also been identified in other African settifigs T11,S25].

Exposure: Empirical data [T5] and modeling projections [Tiddicate that the AIDS
mortality rate increased dramatically in the 19%0%] in surveys and focus-group
discussions it was frequently reported that maropfeein the general population personally
knew someone who had died of AIDS [T15].

Consistency in timing of change: AIDS deaths peaked sometime between the lates1&90
early 2000s [T5], consistent with the estimatedgaeof most rapid reduction in risk
behavior [T14]. In the qualitative research, AIDSnality was cited as the main factor
prompting behavior change, especially since thee1800s [T15].

Major contribution: Likely (primary).

Socioeconomic Changes

Economic decline/increasing poverty

Causal pathway: Less disposal income, leading to reduced aliityay for commercial sex
or support extramarital partnerships.

Popul ation-level effectiveness: High. Multiple sexual partnerships have been tbtmbe
closely associated with prevalent and incident Hiféction [S6-9], and transactional
sex/ability to pay for sex is commonly associatetth\wigher numbers of sex partners [S26].

Exposure: Frequently cited in qualitative research [T1%dahe scale of economic decline
(see Figure S1) suggests that many people in thergiepopulation who had been able to
support extramarital and other casual and comnigrarénerships became unable to do so.

Consistency in timing of change: Consistent/later. Both per-capita Gross Domdataruct
and average real earnings plummeted in the pefiedthe late 1990s, though the most
severe declines occurred mainly after about 200fu(E S1).

Major contribution: Likely.



Behavior Change Programs

Mass media/Church teaching & programs/Workplace & @her interpersonal-based
programs

Causal pathway: Behavior change prompted directly via informatend prevention
messages received, or indirectly through broadangés in social norms [T7,T11].

Population-level effectiveness: Potentially high. Greater awareness about motie\o
transmission and participation in community—basedymms can help reduce risk of
infection at the individual and population level’/[$6,S25]. However, trials of interpersonal-
based interventions in Africa have thus far fatedghow an impact at the population level
[S27,528]. Few data on the impact of exposure écifip programs in Zimbabwe are
available.

Exposure: There was widespread access to mass media araber education and
prevention approaches in the general populatiogu¢gi S3) [T15].

Consistency in timing of change: Gradual increase in mass media and other general
population campaigns beginning in the early 1990&se programs preceding the period of
most rapid risk reduction but could potentially bdelped lay the groundwork for later
reductions in risky behavior. Also, between 1994 2601/2 there was a large increase in the
proportion of young men who reported receiving H\DJS information from churches
(Figure S3). Workplace-based and some other inteopal interventions were scaled-up
gradually from the late 1990s, in part reflectihg establishment of the National AIDS
Council, the National AIDS Trust Fund and other caumity-based activities [T15].

Major contribution: Plausible.

School and youth programs

Causal pathway: Behavior change prompted directly through infotiorareceived, or
indirectly through changes in social norms [T7,T11]

Popul ation-level effectiveness: Potentially high. Higher levels of school educatmay be
starting to become associated with lower risk o fifection in Africa [T27], and greater
access to education combined with AIDS clubs ahdratommunity participation was
associated with improved knowledge, reduced ristab®r and lower risk of having
acquired HIV infection in young women in a studyemstern Zimbabwe [S29]. The only
published randomized trial of an adolescent selaalth intervention found some impact on
reported behavior but not on HIV or STI inciden88(]. No data on the impact of the
national school-based HIV-AIDS programs in Zimbalave available.

Exposure: Youth.



Consistency in timing of change: Gradual. School-based programs were scaled-tigin
early-mid 1990s [T15]. Cohorts of school-age cletdm the early/mid 1990s became young
adults during the period of most rapid risk decljiage 1990s/early 2000s).

Major contribution: Plausible — in combination with other behavioarte programs.

Sex workers & clients (peer education, etc.)

Causal pathway: Intensive promotion of consistent condom usey edsulting in reduced
numbers of sex worker visits.

Population-level effectiveness: Uncertain. Sex work is thought to play a centodé in HIV
transmission in concentrated epidemics and prolbal#grly-stage generalized epidemics,
but less so in mature generalized epidemics [SB81he rural Manicaland region, a peer-
education intervention among sex workers aimeédicing the frequency of unprotected
sex did not reduce HIV incidence in the wider comity[S27]. However, in another region
of Zimbabwe, it was estimated that 20% of prevaléiM infections among men could be
attributed to sex work [S32].

Exposure: Urban core/bridge populations. In general, serkvi®expected to be more
common in urban than in rural areas. Bridge popriatcomprise men who have unprotected
intercourse with sex workers and also with theguter partners as well as with casual
partners [S33].

Consistency in timing of change: Gradual increase, beginning in the early 1990ss T
precedes the period of most rapid risk reductiom garlier changes could potentially have
enhanced the impact of later reductions in HIV.risk

Major contribution: Uncertain.

Condom programming

Causal pathway: Messages promoting condom use (especially fosragalar partnerships)
and increased availability in high-risk settingadeg to greater and more consistent
utilization.

Population-level effectiveness: Moderate. Increases in consistent condom use can
substantially reduce HIV transmission [T12,S11-¥3pecially in concentrated epidemics,
where most HIV transmission results from commeroiatasual sex. However, it is unclear
whether sufficiently high levels of consistent conduse have been achieved in any
generalized epidemic (where much transmission sowithin more regular -- and typically
concurrent — partnerships) to have a significaqtaaot at the population level [T2,T3,T12].
(See other details regarding condom use under Taple

Exposure: Mainly those in commercial and other casual paships.

Consistency in timing of change: Gradual increase, beginning in the early 199aesSof
social marketed condoms increased rapidly only @3 [T15]



Major contribution: Plausible.

HIV counseling and testing

Causal pathway: More people knowing their infection status anceieing counseling,
leading to changes in risk behavior (especially mgrithose found to be HIV-positive).

Population-level effectiveness: Low. Behavioral changes following voluntary coeliisg and
testing (VCT) in Zimbabwe have been modest (or iphyssven negative) [T25, S34], as
elsewhere in Africa [T26], and mathematical modeiggest that such levels of change
would not to lead to substantially reduced transiais of HIV [S35].

Exposure: General population, although disproportionatehoag the seriously ill.

Consistency in timing of change: VCT services were only scaled-up in Zimbabwerag2@02
[T15], following the period of most rapid risk rection.

Major contribution: Unlikely.

Biomedical Interventions

Blood/injection safety

Causal pathway: Reduction in HIV transmission during blood trargbn or medical
injection [S36].

Population-level effectiveness: High. Measures that were taken were likely toeneamoved
the risk of HIV contamination in blood and injectiequipment [S37].

Exposure: Those receiving transfusions and medical inj@stio

Consistency in timing of change: Programs started from the mid-1980s [T15], wefidbe the
period of most rapid risk reduction.

Major contribution: Unlikely.

Treatment of other sexually transmitted infections

Causal pathway: Reduction in prevalence of sexually transmittgfegtions that enhance
transmissibility of or susceptibility to HIV, lead to an overall reduction in the probability
of HIV transmission.

Population-level effectiveness: Uncertain. (See details regarding other STIsién t
“transmission probability” section under Table 1.)

Exposure: STI patients in the general population.



Consistency in timing of change: Programs started from the late 1980s [T15], eethe
period of most rapid risk reduction.

Major contribution: Unlikely.

Prevention of mother-to-child transmission

Causal pathway: More long-term survivors from infant HIV infectioReductions in
subsequent risk behavior in pregnant women reagViaT.

Population-level effectiveness: Low (in adults). Single-dose Nevirapine (NVP) foother

and baby is used in the national program. Thismegihad an efficacy of 41% in a clinical
trial in Uganda [S38]. However, the population-lemepact of NVP-based programs is low
in the absence of high coverage and adherence.[BE@8hermore, estimates of long-term
survivorship following peri-natal infection are |q®40]. Scientific studies suggest limited
efficacy of VCT in reducing adult risk behavior ¢sgrevious section on HIV counseling and
testing).

Exposure: Infants

Consistency in timing of change: Prevention of mother-to-child transmission progsavere
scaled-up only after 2003 [T15].

Major contribution: Unlikely.

Antiretroviral medications

Causal pathway: Reductions in viral load resulting in a lower pability of HIV
transmission from individuals previously at moreautced stages of infection/disease.

Population-level effectiveness: Low. Mathematical modeling suggests that antiretal
treatment, commenced when or after symptoms of inevauppression develop, will have a
limited impact on the overall population-level tsamssion of HIV [S41].

Exposure: People living with AIDS.

Consistency in timing of change: Programs were scaled up only after 2005 [T15],
substantially after the period of most rapid risuction.

Major contribution: Unlikely.
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